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E-COMPARED:	AIM	
The	E-COMPARED	project	evaluated	the	comparative	effectiveness	of	blended	Cognitive	Behaviour	Therapy	
(bCBT)	for	adult	depression	in	comparison	to	treatment	as	usual	(TAU)	in	eight	European	countries	and	one	
satellite	country	(Denmark).	Blended	CBT	entails	one	integrated	standardized	CBT-treatment	protocol	that	
combines	 face-to-face	 sessions	 and	digital	modules	 to	 the	best	 clinical	 and	 cost-benefits	 for	patients	 and	
therapists	 (Riper,	 2017).	 The	 hypothesis	 was	 that	 bCBT	 for	 unipolar	 major	 depression	 (MDD)	 would	 be	
clinically	non-inferior	compared	to	TAU	but	cost-effective	in	routine	care	as	e.g.	less	therapist	time	would	be	
needed.	

The	 three-year	project	 started	 in	 January	2014.	 E-COMPARED	has	been	 conducted	by	 a	multi-disciplinary	
group	of	scientists,	mental	health	service	providers	and	relevant	stakeholders	of	which	a	representative	EU	
patient	organisation	 (GAMIAN)	played	a	pivotal	 role	 in	all	phases	of	 the	project.	 Information	about	 the	E-
COMPARED	project	can	be	found	at	the	project’s	website	www.e-compared.eu	(see	figure	1).	This	website	
provides	insight	into	the	work-process	of	the	project	including	the	work-packages,	organisations	involved	and	
the	ongoing	results	of	it.	

	

figure	1	www.e-compared.eu	

	

Here	we	provide	the	results	of	the	project	and	a	number	of	EU	and	national	recommendations.	Some	of	these	
results	 have	 been	 published	 already	 in	 international	 peer	 reviewed	 journals	 and	 the	 remainder	 of	 these	
results	will	be	submitted	for	publication	in	2018.	The	results	as	published	will	account	as	our	final	results,	the	
results	presented	here	are	therefore	referred	to	as	‘first’	results.	We	refer	to	progress	report	2	for	a	detailed	
account	of	the	activities	undertaken	to	obtain	these	results.	

E-COMPARED:	Stakeholders	perspectives	on	digital	treatment	for	depression	in	Europe	
The	integration	of	digital	treatments	into	national	mental	health	services	is	on	the	agenda	in	the	European	
Union	(see	e.g.	ROAMER	and	the	Joint	Action	for	Mental	Health	and	Wellbeing).	At	the	start	of	the	project	the	
E-COMPARED	consortium	conducted	an	online	survey	among	the	8	countries	(France,	Germany,	Netherlands,	
Poland,	Spain,	Sweden,	Switzerland	and	The	United	

Kingdom)	that	would	conduct	the	comparative	effectiveness	studies.	The	aim	was	to	explore	stakeholders’	
knowledge,	acceptance	and	expectations	of	digital	 treatments	 for	depression,	and	 to	 identify	 factors	 that	
might	influence	their	opinions	when	considering	the	implementation	of	these	approaches.	

175	 out	 of	 the	 768	 organizations	 that	 we	 approached	 responded	 to	 our	 survey.	 These	 respondents	
represented	 a	 variety	 of	 government	 bodies,	 care	 providers,	 service-users,	 funding/insurance	 bodies,	
technical	developers	and	researchers	were	invited	to	partake	in	the	survey.	The	participating	countries	and	
organizations	reflect	the	diversity	in	health	care	infrastructures	and	e-health	implementation	across	Europe.	
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Mental	health	stakeholders	in	Europe	appear	to	be	aware	of	the	potential	benefits	of	digital	interventions.	
However,	there	are	variations	between	countries	and	stakeholders	in	terms	of	level	of	knowledge	about	such	
interventions	 and	 their	 feasibility	 within	 routine	 care	 services.	 The	 participating	 stakeholders	 reported	
moderate	knowledge	of	digital	treatments	with	higher	levels	of	knowledge	and	acceptance	in	‘frontrunning’	
countries	 like	 NL,	 SWE	 and	 the	 UK.	 Many	 stakeholders	 considered	 cost-effectiveness	 to	 be	 the	 primary	
incentive	for	integration	into	routine	care	services.	Low	feasibility	of	delivery	within	existing	care	services	was	
considered	 to	 be	 a	 primary	 barrier.	 Digital	 treatments	 were	 regarded	more	 suitable	 for	milder	 forms	 of	
depression.	 An	 important	 finding	 was	 that	 across	 all	 stakeholders	 showed	 greater	 acceptability	 towards	
blended	treatment	(the	integration	of	face-to-face	and	internet	sessions	within	the	same	treatment	protocol)	
compared	to	standalone	internet	treatments	provided	complete	online	thus	without	face-to-face	contacts.	
This	indicates	an	openness	for	a	gradual	integration	of	technology	into	routine	clinical	practice	which	may	fit	
best	 the	 attitudes	 and	 needs	 of	 stakeholders.	 For	 more	 information	 see	 Topooco	 et	 al.	 2017,	 Internet	
Interventions.	

Clinical	Effectiveness	of	bCBT	in	9	European	countries	–	pooled	data	analysis	
Our	main	hypothesis	was	 that	bCBT	 for	unipolar	major	depression	 (MDD)	would	be	 clinically	non-inferior	
compared	to	TAU	but	cost-effective	in	routine	care	as	for	example	less	therapist	time	would	be	needed	to	
provide	bCBT.	In	order	to	test	this	hypothesis,	we	conducted	8	randomised	controlled	trials	 in	8	European	
countries	and	one	in	a	satellite	country	(Denmark).	As	stated	before,	the	results	from	the	pooled	analysis	are	
influenced	by	 the	countries	with	 larger	 sample	 sizes	 that	were	available	 in	 the	30th	of	 June	2017	dataset,	
However,	the	pooled	analysis	included	data	from	all	countries.	

figure	2	

	
figure	3	
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Methods	
In	 total	 841	 patients	 were	 included,	 providing	 sufficient	 power	 to	 assess	 our	 non-inferiority	 hypothesis	
regarding	the	clinical	effectiveness	at	3,	6	and	12	months	(see	figure	2	and	3).	Missing	data	was	handled	using	
multiple	 imputation	techniques.	The	clinical	effectiveness	results	are	based	on	the	 Intention-to-Treat	 (ITT)	
principle	meaning	that	all	randomised	participants	were	included	in	the	analyses.	Regarding	interpretation	of	
the	results,	bCBT	was	considered	non-inferior	as	compared	with	TAU	when	the	two-sided	95%	confidence	
interval	 (the	 range	of	plausible	differences	between	 the	 two	 treatments)	 lies	entirely	above	 the	 standard	
mean	 difference	 of	 Cohen's	 d	 -0.20,	 i.e.	 the	 non-inferiority	margin	 and	 the	 smallest	 clinically	 acceptable	
difference	(see	figure	4	for	the	pooled	results).	If	the	two-sided	95%	confidence	interval	lies	entirely	above	0,	
bCBT	is	considered	superior	to	TAU,	if	the	interval	lies	entirely	below	0	TAU	is	superior	to	bCBT.	Therefore,	
we	 calculated	 Cohen’s	 d	 effect	 sizes	 and	 95%	 confidence	 intervals	 to	 determine	 the	 magnitude	 of	 the	
treatment	effects	between	bCBT	and	TAU.	Effect	sizes	of	Cohen’s	d	<	0.2	are	deemed	to	be	small,	between	
0.2	and	0.5	are	moderate,	and	>	0.8	are	considered	to	be	large.		

Results	pooled	data	analyses	
Table	1	shows	a	number	of	baseline	characteristics	of	the	overall	sample.	

Table	1	Overall	Sample	Characteristics	

Overall	 Blended	CBT	

(n=423)	

TAU	

(n=418)	

Overall	

(n=841)	

Age	(mean,	SD)	 39.45	(13.24)	 38.72	(13.10)	 39.09	(13.17)	

Female	(n,%)	 282	(66.7)	 285	(68.2)	 567	(67.4)	

Relationship	status	(n,%)	 	 	 	

			Single	 199	(47.0)	 178	(42.6)	 377	(44.8)	

			Partner	 224	(53.0)	 240	(57.4)	 464	(55.2)	

	Education	(n,%)	 	 	 	

			Low	 56	(13.2)	 58	(13.9)	 114	(13.6)	

			Middle	 157	(37.1)	 145	(34.7)	 302	(35.9)	

			High	 210	(49.6)	 215	(51.4)	 425	(50.5)	

Comorbid	disorder	(n,%)	 	 	 	

			Anxiety1	 228	(53.9)	 212	(50.7)	 440	(52.3)	

Medication	use2	 190	(449)	 190	(45.5)	 380	(45.2)	

1	Current	panic	disorder	with	or	without	agoraphobia,	agoraphobia	without	panic	disorder,	social	phobia,	GAD;		
2	Medication	use	at	baseline	for	low	mood.		

	

The	 PHQ	was	 the	 primary	 outcome	 and	 at	 baseline	 it	 was	 around	 15	 for	 both	 the	 bCBT	 and	 TAU	 group	
indicating	a	major	depressive	episode	with	moderate	severity	(see	figure	2).	Both	groups	showed	large	within	
group	changes	for	all	three	follow	ups	(see	table	2).	Next,	three	and	6	months	follow	ups	showed	that	bCBT	
was	 significantly	 clinically	 effective	 (superior)	 over	 TAU	 regarding	 reduction	 of	 depressive	 symptoms	 as	
assessed	with	the	PHQ	(small	effects	of	Cohen’s	d	0.16	(CI	0.02;	0.29	and	d	0.17	(CI	0.04;	0.31)	respectively).	
At	12	months	bCBT	was	compared	to	TAU	within	the	non-	inferiority	margin	(meaning	above	Cohen’s	d	-0.20	
with	a	Cohen’s	d	of	0.07,	CI	-0.07;	0.21,	all	based	on	imputed	data,	see	table	2	and	figure	3).		
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Table	2	

	
The	results	of	the	QIDS	were	in	line	with	the	results	for	the	PHQ-9	with	superiority	of	bCBT	for	decrease	in	
depressive	symptoms	at	3	months	and	non-inferiority	at	6	months	and	12	months	(see	table	3).	

Table	3	Results	of	the	QIDS	at	3,	6	and	12	months	(imputed).	

	

At	12	months	 (N	=	371,	non-imputed	data)	 the	percentage	of	bCBT	patients	 (82%)	with	a	current	M.I.N.I.	
diagnosis	of	a	depressive	episode	was	significantly	lower	(p<.05)	compared	to	TAU	participants	(71%).	In	most	
countries	patients	were	as	satisfied	with	bCBT	as	TAU	at	post-treatment	but	bCBT	was	significantly	favoured	
over	 TAU	 in	 Germany	 and	 Spain	 (CSQ	 8,	 range	 8	 to	 32,	 high	 scores	 indicating	 greater	 satisfaction	 with	
treatment;	N	=	519	(completers	only);	bCBT	25.6	SD	4.9,	TAU	21.4,	SD	6.2).	Overall	patients	and	therapists	
valued	the	technical	treatment	platforms	as	(very)	good.	

	 bCBT	mean	(SD)		 TAU	mean	(SD)	 Cohen’s	d	 CI	(95%)	
Pooled	9	trial	sites	 423	 418	 	 	
Baseline		 14.6	(4.5)	 14.7	(4.2)	 	 	
3	months	 10.1	(6.2)	 10.9	(5.3)	 0.15	 0.02;	0.29*	
6	months	 9.0	(6.5)	 9.8	(6.2)	 0.12	 -0.02;	0.25	
12	months	 8.1	(7.0)	 8.8	(8.5)	 0.09	 -0.05;	0.22	
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Clinical	effectiveness	of	bCBT	versus	TAU	in	different	Healthcare	Settings	
The	 bCBT	 treatments	 were	 provided	 following	 the	 most	 feasible	 routine	 care	 practices	 in	 the	 partaking	
countries.	As	a	result,	the	bCBT	treatments	were	delivered	in	either	primary	care	or	specialised	mental	health	
care.	Accordingly,	 the	TAU	conditions	differed	across	 the	trial	 sites.	We	therefore	conducted	a	number	of	
sensitivity	analyses	to	test	influence	of	these	differences	in	settings	on	the	clinical	and	cost-effectiveness	of	
bCBT	versus	TAU.		

The	results	from	these	analyses	for	primary	care	and	specialized	care	participants	are	in	line	with	the	results	
in	the	main	analyses.	Most	MDD	patients	(573)	were	treated	in	primary	care	settings	 in	Germany,	Poland,	
Spain,	Sweden,	UK,	while	268	patients	were	treated	in	specialised	mental	health	care	settings	in	Denmark,	
France,	Netherlands,	Switzerland.	bCBT	in	primary	care	showed	to	be	clinically	significantly	more	effective	
(superior)	than	TAU	for	decrease	in	depressive	symptoms	at	months	3	and	6,	and	non-inferior	at	month	12	
(see	table	4).	However,	when	we	made	a	distinction	between	active	primary	care	as	TAU	condition	(face-to-
face	CBT	provided	by	psychologists)	and	passive	primary	care	(TAU	by	GP’s)	results	showed	a	slightly	different	
picture.	bCBT	compared	to	passive	TAU	was	significantly	more	effective	at	all	 time	points,	however	when	
compared	to	active	TAU,	bCBT	was	inferior	(the	confidence	interval	lied	below	the	margin	of	-0.20	at	3,	6	and	
12	 months).	 A	 similar	 pattern	 was	 observed	 when	 comparing	 bCBT	 versus	 TAU	 (face-to-face	 CBT	 by	
psychotherapists).	These	results	showed	that	bCBT	was	non-inferior	at	6	follow-up	and	on	the	edge	of	being	
so	at	12	months	follow	up,	meaning	bCBT	and	TAU	perform	equally.	partly	the	little	differences	between	these	
two	 conditions.	 Please	note	 that	 for	 the	 group	 that	 received	 treatment	 in	 specialized	mental	 health	 care	
finished	treatment	between	3	and	6	months.		

Table	4	Subgroup	analyses	PHQ-9	outcomes	per	setting	

	 bCBT	 mean	
(SD)		

TAU	 mean	
(SD)	

Cohen’s	d	 CI	(95%)	

Primary	
care	

285	 288	 	 	
Baseline		 15.1	(4.4)	 14.8	(4.4)	 	 	

3	months	 8.6	(5.6)	 9.9	(5.6)	 0.23	 0.06-0.39*	
6	months	 7.8	(6.0)	 9.0	(6.0)	 0.20	 0.04-0.37*	
12	months	 7.3	(7.1)	 8.2	(9.2)	 0.11	 -0.05-0.27	
Passive	
primary	
care	

207	 211	 	 	
Baseline		 15.0	(4.7)	 14.9	(4.4)	 	 	

3	months	 8.8	(5.6)	 10.7	(5.4)	 0.36	 0.16;	0.55*	
6	months	 7.9	(6.0)	 9.8	(6.3)	 0.29	 0.10;	0.49*	
12	months	 7.4	(7.1)	 8.6	(8.5)	 0.15	 -0.05;	0.34	
Active	
primary	
care	

78	 77	 	 	
Baseline	 15.3	(4.6)	 14.7	(4.4)	 	 	
3	months	 8.0	(6.8)	 7.9	(6.0)	 -0.02	 -0.34;	0.29	
6	months	 7.0	(6.0)	 6.8	(6.2)	 -0.03	 -0.35;	0.28	
12	months	 6.9	(6.5)	 7.1	(7.5)	 0.03	 -0.29;	0.35	
Specialized	
care	

138	 130	 	 	
Baseline	 15.9	(5.1)	 15.9	(4.8)	 	 	
3	months	 10.7	(6.4)	 10.7	(6.1)	 0.01	 -0.23;	0.25	
6	months	 8.5	(6.6)	 9.2	(6.6)	 0.11	 -0.13;	0.35	
12	months	 7.6	(7.0)	 7.5	(7.1)	 -0.02	 -0.25;	0.23	

CI:	Confidence	interval;	SD:	Standard	deviation	
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Clinical	results	on	an	individual	country-trial	level		
We	present	here	in	brief	the	results	of	the	individual	participating	countries	as	well.	It	should	be	noted	that	
these	results	are	explorative	as	the	sample	size	of	our	study	was	based	on	the	pooled	sample	of	the	9	trial	
sites	a-priori.	Trial	sites	were	therefor	not	powered	on	an	individual	study	level,	meaning	most	studies	will	
have	been	underpowered	on	an	 individual	 level.	However,	these	explorative	results	highlight	a	number	of	
important	issues	regarding	the	feasibility,	acceptability	of	bCBT	and	may	shed	light	on	the	potential	clinical	
and	cost-effectiveness	of	bCBT	versus	TAU	in	different	EU	countries.	Results	need	to	be	therefore	interpreted	
with	caution	as	well.	The	 results	of	 the	 individual	 trial	 sites	are	presented	 in	 figure	5.	Please	see	also	 the	
evidence	briefs	for	both	the	pooled	and	individual	country	trials.	

	

figure	5	

France	
In	 France	 bCBT	was	 compared	 to	 TAU	 (face-to-face	 CBT)	 in	 specialised	mental	 health	 care.	 The	 technical	
platform	applied	was	Moodbuster	(developed	in	the	FP7	ICT4Depression	project	and	translated	from	Dutch	
to	French	in	the	current	project,	see	figure	6a	and	6b).	The	treatment	consisted	of	16	modules.	In	the	bCBT	
condition	8	sessions	were	provided	f-t-f	by	a	psychotherapist	and	8	in	digital	format.	TAU	consisted	of	16	f-t-
f	sessions	by	a	psychotherapist.	Treatment	duration	for	both	groups	was	18	weeks.	

The	French	sample	included	105	patients	with	an	average	age	of	45	years	(SD	13.51)	and	of	which	two-thirds	
consisted	of	females	(65%).	Most	were	either	highly	educated	(66%)	or	middle	educated	(32	%),	low	educated	
patients	 were	 under-represented	 (2%).	 All	 had	 a	 MDD	 diagnosis,	 half	 of	 them	 had	 a	 co-morbid	 anxiety	
disorder	and	three	quarters	were	on	mood	medication	at	the	start	of	the	trial.	

Both	conditions	showed	large	decrease	in	depression	severity	on	all	three	follow	up	periods	and	there	was	a	
small	difference	between	the	groups	in	favour	of	TAU.	The	bCBT	condition	had	a	confidence	interval	below	
d=	-0.20	indicating	that	non-inferiority	could	not	be	confirmed	on	the	basis	of	the	current	data	set.	Half	of	the	
patients	did	not	have	a	diagnosis	of	depression	at	12	months	(MINI,	non-imputed	data,	n	=	50)	and	there	was	
no	 significant	 difference	 between	 the	 bCBT	 and	 TAU	 conditions.	 bCBT	 patients	 were	 satisfied	 with	 the	
treatment	and	half	of	these	valued	the	digital	components	of	the	treatment	above	average	and	so	did	most	
therapists.	
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figure	6a	and	6b	

Germany	
In	Germany	bCBT	was	compared	to	TAU	(treatment	as	usual	by	a	GP)	in	primary	care.	The	technical	platform	
applied	was	Moodbuster	(developed	in	the	FP7	ICT4Depression	project	and	translated	from	Dutch	to	German	
language	 in	 the	 current	 project).	 The	 bCBT	 treatment	 consisted	 of	 5	 face-to-face	modules	 and	 10	 digital	
modules,	TAU	consisted	of	depression	treatment	as	usual	delivered	by	a	GP.		

The	German	sample	included	173	patients	with	an	average	age	of	43	years	(SD	12.6),	around	two-thirds	were	
females	(61%).	Half	were	highly	educated	(50%),	a	third	had	a	middle	educational	background	(30	%),	and	
approximately	20%	had	a	lower	one.	All	had	a	MDD	diagnosis,	4	out	of	10	had	a	co-morbid	anxiety	disorder	
and	half	of	the	sample	(45%)	was	on	mood	medication	at	the	start	of	the	trial.	

Both	conditions	showed	a	large	decrease	in	depression	severity	(PHQ	9)	on	all	three	follow	up	periods	and	
there	was	a	significant	small	to	moderate	difference	between	the	groups	in	favour	of	bCBT	over	TAU,	thus	
bCBT	was	superior	over	TAU.	More	than	two	thirds	of	the	patients	did	not	have	a	diagnosis	of	depression	at	
12	months	(MINI,	non-imputed	data,	n	=	115)	and	there	was	no	significant	difference	between	the	bCBT	and	
TAU	conditions.	bCBT	patients	were	significantly	more	satisfied	with	the	treatment	than	those	that	received	
TAU	(p<.001)	and	most	these	valued	the	digital	components	of	the	treatment	above	average	and	so	did	most	
therapists.	

Netherlands	
In	 the	Netherlands	 bCBT	was	 compared	 to	 TAU	 (face-to-face	 CBT)	 in	 specialised	mental	 health	 care.	 The	
technical	platform	applied	was	Moodbuster	(developed	in	the	FP7	ICT4Depression	project,	leaded	by	the	Vrije	
Universiteit,	Amsterdam).	The	treatment	consisted	of	19	modules.	In	the	bCBT	condition	9	f-t-f	sessions	were	
included	and	10	in	digital	format,	all	guided	by	a	psychotherapist.	TAU	consisted	of	19	f-t-f	CBT	sessions	by	a	
psychotherapist.	Treatment	duration	for	both	groups	was	20	weeks.	

The	Dutch	sample	included	84	patients	with	an	average	age	of	40	years	(SD	11.30)	of	which	two-thirds	were	
female	(65%).	In	contrast	to	most	other	E-COMPARED	trial	sites	(as	well	as	efficacy	trials),	the	Dutch	sample	
included	a	high	percentage	of	middle	(50%)	and	low	educated	(20%)	patients	and	a	relatively	low	number	of	
highly	educated	patients	(30%).	All	had	a	MDD	diagnosis,	two	thirds	had	a	co-morbid	anxiety	disorder	and	a	
rather	high	percentage	(80%)	was	on	mood	medication	at	the	start	of	the	trial.	

Both	conditions	showed	large	effect	sizes	(within	group,	PHQ-9)	for	decrease	in	depression	severity	on	6	and	
12	months	follow	up	periods	with	a	small	difference	in	favour	of	bCBT,	confirming	non-inferiority.	This	was	
not	the	case	at	three	months	which	could	be	explained	by	the	fact	that	the	treatment	was	still	running	at	that	
time.	There	was	no	difference	between	the	two	groups	concerning	the	percentage	of	patients	that	was	MDD	
diagnose	free	at	12	months,	this	was	the	case	for	more	than	two	thirds	of	the	patients	(at	that	time	however	
assessed	for	a	small	number	of	patients	=	29	out	of	N	=	84,	thus	these	results	need	to	be	interpreted	with	
caution).	bCBT	patients	were	on	average	satisfied	with	their	treatment	as	were	TAU	participants	and	40%	of	
these	valued	the	digital	components	of	the	treatment	above	average	and	so	did	most	therapists.	
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Poland	
In	Poland	bCBT	was	compared	to	TAU	(treatment	as	usual	provided	by	a	psychotherapist	(trainee))	in	primary	
care.	 The	 technical	 platform	 applied	was	Moodbuster	 (developed	 in	 the	 FP7	 ICT4Depression	 project	 and	
translated	 from	Dutch	 into	Polish	 in	 the	 current	project).	 The	bCBT	 treatment	 consisted	of	7	 face-to-face	
modules	and	6	digital	modules,	TAU	consisted	of	 face-to-face	CBT	depression	treatment	as	delivered	by	a	
psychotherapist.		

The	 Polish	 sample	 included	 65	 patients	with	 an	 average	 age	 of	 35	 years	 (SD	 13.66),	 three	 quarters	were	
females	 (75%).	 Over	 half	 of	 the	 sample	 was	 highly	 educated	 (60%),	 a	 third	 had	 a	 middle	 educational	
background	(34	%),	and	approximately	6%	had	a	lower	educational	background.	All	had	a	MDD	diagnosis,	half	
of	the	sample	had	a	co-morbid	anxiety	disorder	and	more	than	half	(58%)	was	on	mood	medication	at	the	
start	of	the	trial.	

Both	conditions	showed	a	large	(within	group)	decrease	in	depression	severity	(PHQ	9)	on	all	three	follow	up	
periods	and	there	no	difference	between	the	groups	in	clinical	outcome	but	TAU	was	in	favour	as	the	bCBT	
confidence	 intervals	 were	 not	 above	 d=	 -0.20.	More	 than	 three	 quarters	 of	 the	 patients	 did	 not	 have	 a	
diagnosis	of	depression	at	12	months	and	there	was	no	significant	difference	between	the	two	conditions	
(MINI,	non-imputed	data,	small	n	=	36	out	of	the	n	=	65	at	that	moment	in	time).	bCBT	patients	were	highly	
satisfied	 with	 both	 treatment-conditions	 and	 most	 these	 valued	 the	 digital	 components	 of	 bCBT	 above	
average	and	so	did	most	therapists.	

Spain	
In	Spain	bCBT	was	compared	to	TAU	(treatment	as	usual	by	a	GP)	 in	primary	care.	The	technical	platform	
applied	was	Smiling	is	Fun	(developed	in	the	FP7	Optimi	project).	The	bCBT	treatment	consisted	of	3	face-to-
face	modules	and	8	digital	modules,	TAU	consisted	of	depression	treatment	as	usual	delivered	by	a	GP	 in	
primary	care.		

The	Spanish	sample	 included	98	patients	with	an	average	age	of	42	years	(SD	10.36),	three	quarters	were	
females	(75%).	Half	had	a	middle	educational	background	(49%),	a	quarter	had	a	low	and	respectively	high	
educational	background	thereby	including	a	relatively	higher	percentage	of	low	and	middle	level	educated	
patients	compared	to	most	other	participating	samples	and	compared	to	most	efficacy	trials	as	well,	which	
are	all	populated	mostly	by	highly	educated	samples.	All	had	a	MDD	diagnosis,	half	had	a	co-morbid	anxiety	
disorder	and	two	thirds	of	the	sample	(66%)	was	on	mood	medication	at	the	start	of	the	trial.	

Both	conditions	showed	a	large	within	group	decrease	in	depression	severity	(PHQ	9)	on	all	three	follow	ups.	
bCBT	was	slightly	favoured	over	TAU	and	on	the	edge	of	being	non-inferior.	Over	half	of	the	patients	did	not	
have	a	diagnosis	of	depression	at	12	months	(MINI,	non-imputed	data,	small	n	=	32	at	that	moment	in	time	
out	of	the	total	N	=	98	sample),	there	was	no	significant	difference	between	the	bCBT	and	TAU	conditions.	
bCBT	patients	were	significantly	more	satisfied	with	the	treatment	than	those	that	received	TAU	(p<.001)	and	
most	these	valued	the	digital	components	of	bCBT	above	average	and	so	did	most	therapists.	

Sweden	
In	Sweden	bCBT	was	compared	to	TAU	(treatment	as	usual	by	a	GP)	in	primary	care.	The	technical	platform	
applied	 was	 Interapi	 (a	 longstanding	 platform,	 developed	 by	 the	 Swedish	 team).	 The	 bCBT	 treatment	
consisted	of	4	face-to-face	modules	and	8	digital	modules,	TAU	consisted	of	depression	treatment	as	delivered	
by	GP’s	in	primary	care.		

The	Swedish	sample	included	147	patients	with	an	average	age	of	34	years	(SD	12.96),	three	quarters	were	
females	(73%).	Three	quarter	had	a	higher	educational	background	(49%),	a	quarter	had	a	middle	and	only	1	
%	had	a	low	educational	background	thereby	relatively	similar	to	sample	characteristics	of	efficacy	trials.	All	
had	a	MDD	diagnosis,	two	third	had	a	co-morbid	anxiety	disorder	and	compared	to	other	trial	sites	a	relatively	
low	percentage	of	patients	(15%)	were	on	mood	medication	at	the	start	of	the	trial.	

Both	conditions	showed	a	large	within	group	decrease	in	depression	severity	(PHQ	9)	on	all	three	follow	ups.	
bCBT	was	favoured	over	TAU	with	small	to	moderate	effect	size	and	a	CI	above	the	non-inferiority	margin.	
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Almost	all	patients	did	not	have	a	diagnosis	of	depression	at	12	months	(MINI,	non-imputed	data,	but	small	n	
=	53	at	that	moment	in	time	out	of	the	total	N	=	147	sample),	there	was	no	significant	difference	between	the	
bCBT	and	TAU	conditions.	bCBT	patients	were	satisfied	with	their	treatment	and	with	the	digital	components,	
most	valued	these	above	average,	therapists	appeared	to	be	less	satisfied	with	the	technical	platform.	

Switzerland	
In	Switzerland	bCBT	was	compared	to	TAU	(face-to-face	CBT)	in	specialised	mental	health	care.	The	treatment	
platform	applied	was	Deprexis	 (developed	by	GAIA	AG,	Germany).	bCBT	consisted	of	9	 face-to-face	and	9	
digital	modules,	all	guided	by	a	psychotherapist.	TAU	consisted	of	18	ftf	CBT	sessions	with	a	psychotherapist.	
Treatment	duration	for	both	groups	was	18	weeks.	

The	Swiss	sample	included	50	patients	with	an	average	age	of	39	years	(SD	14.87)	of	which	two-thirds	were	
female	 (64%).	 Two	 thirds	of	 the	patients	 (64%)	had	a	middle	 educational	 background,	one	 third	 a	higher	
background	and	few	a	low	educational	background	(4%).	All	had	a	MDD	diagnosis,	one	third	had	a	co-morbid	
anxiety	disorder	and	half	(50%)	was	on	mood	medication	at	the	start	of	the	trial.	

Both	conditions	showed	large	effect	sizes	(within	group)	for	decrease	in	depression	severity	(PHQ-9)	with	a	
small	difference	in	effect	sizes	in	favour	of	bCBT,	on	the	edge	of	confirming	non-inferiority	at	3	and	6	months	
but	not	at	12	months.	There	was	no	difference	between	the	two	groups	concerning	the	percentage	of	patients	
that	was	MDD	diagnose	free	at	12	months,	which	was	the	case	for	almost	the	complete	sample	(at	that	time	
however	assessed	for	a	small	number	of	patients	=	13	out	of	N	=	50,	thus	these	results	need	to	be	interpreted	
with	caution).	bCBT	patients	were	on	average	satisfied	with	their	treatment	as	were	TAU	participants	and	
most	of	the	bCBT	patients	valued	the	digital	components	of	the	treatment	above	average	and	so	did	most	
therapists.	

United	Kingdom	
In	the	UK	bCBT	was	compared	to	TAU	(face-to-face	CBT)	in	primary	care	(IAPT	setting).	The	technical	platform	
applied	was	Moodbuster	(developed	in	the	FP7	ICT4Depression	project,	leaded	by	the	Vrije	Universiteit).	The	
bCBT	treatment	consisted	of	11	modules	of	which	6	were	ftf	sessions	and	5	digital	modules.	TAU	consisted	of	
6	face-to-face	CBT	sessions,	both	conditions	were	leaded	by	psychotherapists.	Treatment	duration	for	both	
groups	was	11	weeks.	

The	UK	sample	included	90	patients	with	an	average	age	of	34	years	(SD	11.37)	of	which	approximately	half	
were	female	(56%)	this	in	contrast	to	the	other	participating	trial	sites	and	efficacy	studies	in	general	were	
females	populate	around	three	quarters	of	the	samples	concerned.	Half	of	the	sample	was	highly	educated	
followed	by	a	quarter	of	both	middle	and	low	educated	participants	respectively.	All	had	a	MDD	diagnosis,	
two	thirds	had	a	co-morbid	anxiety	disorder	(67%)	and	4	out	of	10	patients	were	on	mood	medication	at	the	
start	of	the	trial.	

Both	conditions	showed	large	effect	sizes	(within	group)	for	decrease	in	depression	severity	(PHQ-9)	for	all	3	
follow	 up	 periods	 but	 favouring	 TAU	 over	 bCBT,	 as	 non-inferiority	 could	 not	 be	 assumed.	 There	was	 no	
difference	between	the	two	groups	concerning	the	percentage	of	patients	that	was	MDD	diagnose	free	at	12	
months,	this	was	the	case	for	two	thirds	of	the	patients	(at	that	time	however	assessed	for	a	small	number	of	
patient’s	n	=	29	out	of	N	=	90,	thus	these	results	need	to	be	interpreted	with	caution).	bCBT	patients	were	on	
average	satisfied	with	their	treatment	and	most	of	these	valued	the	digital	components	above	average	and	
so	did	most	therapists.	

Denmark	
As	explained	in	the	aforementioned	text,	Denmark	was	added	on	to	our	study	and	started	the	trial	at	a	later	
point	in	time.	Denmark	has	become	a	formal	but	non-funded	partner	in	the	E-COMPARED	project.	Given	the	
small	sample	size	of	Denmark	at	the	frozen	data	set	of	30	June	2017	(n	=	29),	we	will	not	report	here	on	the	
individual	Danish	outcomes	yet,	we	will	do	so	however	on	the	31	December	dataset.		
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Cost-effectiveness	of	bCBT	versus	TAU	up	to	1	year	–	combined	analysis	
The	cost-effectiveness	results	that	are	presented	here	are	based	on	the	6	and	12-month	follow-up	
data	of	841	participants	(i.e.	similar	data-set	used	for	the	clinical	effectiveness	analyses,	see	previous	
section).	 These	 first	 results	 are	 potentially	 subject	 to	 fine-tuning	 on	 the	 basis	 of	 the	 final	 31	
December	2017	dataset	which	should	be	taken	into	account	when	interpreting	the	findings.		

We	present	the	results	from	pooled	at	6	and	12	months	and	country-specific	cost-effectiveness	analyses	at	6	
months.	As	can	be	seen	from	the	analyses	some	countries	have	provided	almost	completed		data	sets	trials	
(e.g.	Germany	and	Sweden)	and	others	will	do	for	for	the	final	dataset	of	31	December	2017.	Therefore,	the	
results	from	the	pooled	analysis	are	influenced	from	the	countries	with	larger	sample	size,	like	was	the	case	
for	the	clinical	dataset.	However,	the	pooled	analysis	included	data	from	all	countries.	

Methods	
In	the	analysis	N	=	841	participants	were	included.	Cost-outcomes	were	measured	at	baseline,	and	3-month,	
6	and	12	months	after	baseline.	 The	primary	outcome	was	 improvement	 in	depressive	 symptom	severity	
measured	by	the	Patient	Health	Questionnaire-9	(PHQ-9).	We	also	used	PHQ-9	to	calculate	positive	response	
to	treatment.	Response	was	defined	as	an	at	least	50%	reduction	in	PHQ-9	score	from	baseline	to	6-month	
follow-up.	We	included	this	response	as	an	outcome	because	it	easy	to	be	interpreted	and	understood.	

Quality	of	 life	was	measured	by	 the	EuroQol	questionnaire	 (EQ-5D-5L).	Utility	weights	were	calculated	by	
using	the	Dutch	tariffs.	Utility	scores	are	a	preference-based	measure	of	quality	of	life	anchored	at	0	(worst	
perceivable	health)	and	1	(perfect	health).	QALYs	were	calculated	by	multiplying	the	utility	weights	with	the	
amount	of	time	a	participant	spent	in	a	particular	health	state.	Transitions	between	the	health	states	were	
linearly	interpolated.	

Costs	were	measured	from	the	societal	perspective	(including	healthcare	utilization	and	productivity	losses)	
based	on	the	adapted	version	of	the	Trimbos	and	iMTA	Questionnaires	on	Costs	Associated	with	Psychiatric	
Illness	(TiC-	P).	For	the	present	report,	Dutch	unit	costs	(€,	2016)	were	used	to	value	healthcare	utilization	and	
productivity	losses.	Also,	Dutch	utility	weights	were	used	to	calculate	Quality-Adjusted	Life-Years	(QALYs).	The	
Dutch	unit	costs	and	the	Dutch	utility	weights	were	chosen	because	of	their	high	quality	and	due	to	the	fact	
that	 they	 have	 been	 used	 extensively	 in	 the	 literature	 in	 previous	 studies.	 The	 aforementioned	
methodological	choices	are	expected	to	have	a	certain	impact	on	our	findings.	It	is	possible	that	they	can	lead	
to	some	discrepancies	when	compared	to	analysis	conducted	from	partners	on	their	country-specific	data	
and	for	example	with	other	utility	weights	and	unit	costs.	We	plan	to	use	country-specific	unit	costs	on	the	
complete	dataset	of	31	December	2017.	Costs	 for	 the	online	part	of	 the	bCBT	 included	maintenance	and	
hosting	of	the	treatment	and	the	cost	of	therapists’	time	spent	to	provide	feedback	to	participants.	

Statistical	analysis	
The	analysis	was	conducted	assuming	a	superiority	design.	The	analyses	were	performed	on	country-specific	
and	pooled	data.	Multiple	imputation	was	used	to	impute	the	missing	cost	and	effect	data.	Twenty	imputed	
datasets	were	constructed	in	order	for	the	loss	of	efficiency	to	be	less	than	5%.	Multilevel	regression	analyses	
were	used	in	the	pooled	analysis	to	estimate	the	differences	in	costs	and	clinical	effects	between	the	bCBT	
and	the	TAU	while	accounting	for	the	hierarchical	structure	of	the	data.	A	two-level	structure	was	used	where	
participants	were	nested	within	countries.	We	included	baseline	depression	severity,	gender,	and	age	in	the	
model	to	adjust	for	possible	confounding.	

We	 calculated	 the	 incremental	 cost-effectiveness	 ratios	 (ICERs)	 by	 dividing	 the	 difference	 in	 total	 costs	
between	 the	 bCBT	 and	 TAU	 by	 the	 difference	 in	 effects	 (ΔC/ΔE).	 The	 ICER	 should	 be	 interpreted	 after	
considering	 whether	 the	 numerator	 (ΔC)	 and	 the	 denominator	 (ΔE)	 are	 positive	 or	 negative.	 The	 95%	
confidence	intervals	around	the	cost	differences	and	the	uncertainty	surrounding	the	ICERs	were	estimated	
using	 bias-corrected	 bootstrapping	 with	 5000	 replications.	 In	 addition,	 we	 estimated	 cost-effectiveness	
acceptability	curves	(CEA	curves).	The	CEA	curves	demonstrate	the	probability	that	the	bCBT	is	cost-effective	
in	 comparison	 with	 TAU	 for	 a	 range	 of	 different	 values	 of	 willingness	 to	 pay,	 which	 was	 defined	 as	 the	
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maximum	amount	of	money	society	is	willing	to	pay	extra	to	gain	one	more	unit	of	treatment	effect.	There	is	
no	consensus	on	what	probability	is	acceptable	for	cost-effectiveness,	but	a	0.95	is	the	preferred	conservative	
estimate	here.	

Sensitivity	analysis	
We	conducted	the	analyses	separately	for	participants	that	were	recruited	in	primary	care	and	participants	
recruited	in	specialized	care,	because	we	hypothesized	that	patients	from	different	settings	may	benefited	
differently	from	bCBT	when	compared	to	TAU	in	these	settings	(see	also	the	clinical	effectiveness	section).	
Secondly,	we	carried	out	sensitivity	analysis	separately	for	countries	with	an	active	primary	care	treatment	
(i.e.	United	Kingdom	and	Poland)	and	passive	primary	care	treatment	(Germany,	Sweden,	Spain).	Thirdly,	we	
performed	 the	 analyses	 from	 the	 healthcare	 provider	 perspective,	 in	 which	 only	 healthcare	 costs	 were	
included	and	not	productivity	losses,	because	this	is	the	recommended	perspective	in	some	countries,	such	
as	 the	 United	 Kingdom.	 Finally,	 we	 carried	 out	 the	 analysis	 using	 participants	 without	 missing	 data	 (i.e.	
complete	data	only),	to	examine	if	the	imputation	influences	the	results.	

Pooled	overall	data	analyses	cost-effectiveness	of	bCBT	versus	TAU	
We	included	841	participants	in	the	pooled	analysis,	423	in	the	bCBT	group	and	418	in	the	TAU	group.	Table	
6	 shows	 the	mean	unadjusted	 costs	 for	 various	 categories	at	6-month	 follow-up.	 In	 table	5,	 the	adjusted	
depressive	symptom	severity	scores	of	participants	in	the	bCBT	improved	on	average	1.16	points	more	than	
the	scores	of	participants	in	the	TAU	group	and	this	difference	was	statistically	significant	(95%	CI	=	0.35	to	
2.00).	Similarly,	response	rate	was	higher	for	the	blended	group	as	compared	to	TAU	and	the	mean	difference	
was	statistically	significant	(mean	difference	=	0.11,	95%	CI	=	0.04	to	0.18).	QALYs	gained	were	only	slightly	
higher	for	the	intervention	group	(mean	difference	=	0.01,	95%	CI	-0.01	to	0.02).	

Total	 societal	 costs	 were	 higher	 for	 the	 bCBT	 as	 compared	 to	 TAU	 and	 the	 difference	 was	 statistically	
significant	(mean	difference	=	1,505,	95%	CI	=	482	to	2,558).	Productivity	losses	were	the	largest	contributor	
to	total	costs.	This	is	not	a	surprising	finding	since	it	has	been	shown	before	that	productive	losses	account	
for	a	large	part	of	the	total	cost	of	depression.	

The	 results	 of	 the	 cost-effectiveness	 analyses	 are	 presented	 in	 Table	 5.	 The	 ICER	 for	 improvement	 in	
depressive	symptoms	was	1,304,	meaning	that	one	point	improvement	extra	in	PHQ-9	score	in	the	bCBT	was	
on	 average	 associated	 with	 €1,304	 higher	 costs	 as	 compared	 to	 TAU.	 As	 shown	 in	 the	 CEA	 curve,	 the	
probability	 of	 the	 bCBT	 being	 cost-effective	 compared	 to	 TAU	was	 0.01	 at	 a	 ceiling	 ratio	 of	 0	 €/point	 of	
improvement	extra	in	PHQ-9	score,	and	0.98	at	a	ceiling	ratio	of	5,000	€/point	of	improvement	extra	in	PHQ-
9	score	(figure	7).	

The	 ICER	 for	 treatment	 response	was	 13,449,	meaning	 that	 for	 one	 additional	 participant	 responding	 to	
treatment	in	the	bCBT	in	comparison	to	TAU	an	investment	of	on	average	€13,449	is	needed.	The	probability	
of	the	bCBT	being	cost-effective	compared	to	TAU	was	0.01	at	a	ceiling	ratio	of	0	€/responder	extra,	and	0.30	
at	a	ceiling	ratio	of	10,000	€/responder	extra(.	

For	 QALYs	 gained,	 the	 ICER	 was	 275,317,	 meaning	 that	 for	 one	 additional	 QALY	 gained	 in	 the	 bCBT	 in	
comparison	to	TAU	an	additional	cost	of	€275,317	is	needed.	The	probability	of	the	bCBT	being	cost-effective	
compared	to	TAU	was	0.01	at	a	ceiling	ratio	of	0	€/QALY,	0.02	at	a	ceiling	ratio	of	24,000	€/QALY	and	0.02	at	
a	ceiling	ratio	of	35,000	€/QALY.	
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Table	5.	Adjusted	differences	in	mean	costs	(€,	2016)	and	effects	(95%	confidence	intervals)	at	6-months	follow-up,	and	incremental	
cost-effectiveness	ratios	

	

Analysis	 Sample	size	 ΔC	(95%CI)	 ΔE	(95%CI)	 ICER	 	

Outcome	 bCBT;	TAU	 €	 Units	 €/Unit	

Pooled	analysis	 423;	418	 	 	 	

Improvement	in	PHQ-9	 	 1,505	(482;	2,558)	 1.16	(0.35;	2.00)	 1,304	

Response	 	 1,505	(482;	2,558)	 0.11	(0.04;	0.18)	 13,449	

QALYs	 	 1,505	(482;	2,558)	 0.01	(-0.01;	0.02)	 257,317	

Sensitivity	analysis	 	 	 	 	

Primary	care		 285;	288	 	 	 	

Improvement	in	PHQ-9	 	 1,454	(341;	2,626)	 1.36	(0.41;	2.32)	 1,067	

Response	 	 1,454	(341;	2,626)	 0.14	(0.06;	0.22)	 10,439	

QALYs	 	 1,454	(341;	2,626)	 0.01	(-0.01;	0.02)	 251,412	

Specialized	care	 138;	130	 	 	 	

Improvement	in	PHQ-9	 	 1,217	(-761;	3,214)	 0.71	(-0.79;	2.21)	 1,721	

Response	 	 1,217	(-761;	3,214)	 0.06	(-0.08;	0.19)	 21,777	

QALYs	 	 1,217	(-761;	3,214)	 0.00	(-0.02;	0.03)	 298,012	

Primary	care	-	passive		 207;	211	 	 	 	

Improvement	in	PHQ-9	 	 1,517	(180;	2,389)	 1.82	(0.73;	2.90)	 835	

Response	 	 1,517	(180;	2,389)	 0.20	(0.11;	0.30)	 7,473	

QALYs	 	 1,517	(180;	2,389)	 0.01	(-0.01;	0.02)	 269,176	

Primary	care	-	active	 78;	77	 	 	 	

Improvement	in	PHQ-9	 	 1,386	(-558;	3,503)	 0.03	(-1.93;	2.00)	 45,109	

Response	 	 1,386	(-558;	3,503)	 -0.04	(-0.21;	0.14)	 -35,652	

QALYs	 	 1,386	(-558;	3,503)	 0.01	(-0.03;	0.04)	 254,585	

Healthcare	perspective		 423;	418	 	 	 	

Improvement	in	PHQ-9	 	 419	(-134;	917)	 1.16	(0.35;	2.00)	 363	

Response	 	 419	(-134;	917)	 0.11	(0.04;	0.18)	 3,740	

QALYs	 	 419	(-134;	917)	 0.01	(-0.01;	0.02)	 76,560	

Patients	with	complete	data	 177;	185	 	 	 	

Improvement	in	PHQ-9	 	 2,126	(544;	3,708)	 1.69	(0.58;	2.80)	 1,259	

Response	 	 2,126	(544;	3,708)	 0.14	(0.04;	0.24)	 15,123	

QALYs	 	 2,126	(544;	3,708)	 0.01	(-0.01;	0.03)	 298,418	
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Table	6:	Mean	(SE)	multiply	imputed	unadjusted	costs	and	effects	at	6	months	for	841	participants	(pooled	analysis)	(Dutch	unit	costs,	
€	2016)		

	

Outcome	 bCBT	(n=325)	 TAU	(n=318)	 Mean	difference	(95%CI)	

Clinical	effects	 	 	 	

Improvement	PHQ-9	 -7.42	 -6.12	 -1.31	(-2.26;	-0.37)	

Response	 0.56	 0.44	 0.12	(0.04;	0.20)	

QALYs	 0.34	 0.34	 0.00	(-0.01;	0.02)	

Cost	categories	 	 	 	

Online	Intervention*	 322	 n/a	 n/a	

Mental	health	 971	 953	 18	(-360;	350)	

Primary	care	 255	 278	 -23	(-84;	37)	

Specialized	somatic	care	 572	 271	 301	(-39;	597)	

Complementary	therapy	 35	 33	 2	(-20;	25)	

Domestic	care	 435	 607	 -172	(-420;	75)	

Medication	 22	 22	 0	(-5;	6)	

Total	healthcare	costs	 2,611	 2,164	 447	(-144;	1,038)	

Lost	productivity	costs	 5,522	 4,317	 1,205	(-7;	2,416)	

Total	societal	costs	 8,133	 6,481	 1,652(-212;	3,092)	

*	Costs	for	maintenance	and	development	of	the	online	platforms,	and	cost	for	online	feedback	from	therapists		

12-months	follow-up	
The	results	of	the	cost-effectiveness	analyses	at	12-months	follow-up	are	presented	in	Table	7.	The	ICER	for	
improvement	in	depressive	symptoms	was	3,571,	meaning	that	one	point	improvement	extra	in	PHQ-9	score	
in	the	bCBT	was	on	average	associated	with	€3,571	higher	costs	as	compared	to	TAU.	As	shown	in	the	CEA	
curve,	the	probability	of	the	bCBT	being	cost-effective	compared	to	TAU	was	0.04	at	a	ceiling	ratio	of	0	€/point	
of	improvement	extra	in	PHQ-9	score,	and	0.62	at	a	ceiling	ratio	of	5,000	€/point	of	improvement	extra	in	
PHQ-9	score.	

The	 ICER	 for	 treatment	 response	was	 27,823,	meaning	 that	 for	 one	 additional	 participant	 responding	 to	
treatment	in	the	bCBT	in	comparison	to	TAU	an	investment	of	on	average	€27,823	is	needed	(Table	7).	The	
probability	of	the	bCBT	being	cost-effective	compared	to	TAU	was	0.04	at	a	ceiling	ratio	of	0	€/responder	
extra,	and	0.15	at	a	ceiling	ratio	of	10,000	€/responder	extra.	

For	 QALYs	 gained,	 the	 ICER	 was	 128,226,	 meaning	 that	 for	 one	 additional	 QALY	 gained	 in	 the	 bCBT	 in	
comparison	to	TAU	an	additional	cost	of	€128,226	is	needed	(Table	7).	The	probability	of	the	bCBT	being	cost-
effective	compared	to	TAU	was	0.04	at	a	ceiling	ratio	of	0	€/QALY,	0.09	at	a	ceiling	ratio	of	24,000	€/QALY	and	
0.13	at	a	ceiling	ratio	of	35,000	€/QALY.	
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Table	7.	Adjusted	differences	in	mean	costs	(€,	2016)	and	effects	(95%	confidence	intervals)	at	12-months	follow-up,	and	
incremental	cost-effectiveness	ratios		

	

Analysis	 Sample	size	 ΔC	(95%CI)	 ΔE	(95%CI)	 ICER	 	

Outcome	 bCBT;	TAU	 €	 Units	 €/Units	

Pooled	analysis	 423;	418	 	 	 	

Improvement	in	PHQ-9	 	 2,398	(546;	4,259)	 0.67	(-0.42;	1.76)	 3,571	

Response	 	 2,398	(546;	4,259)	 0.09	(-0.02;	0.19)	 27,823	

QALYs	 	 2,398	(546;	4,259)	 0.02	(-0.01;	0.05)	 128,226	

M.I.N.I.*	 	 2,398	(546;	4,259)	 0.09	(-0.02;	0.19)	 27,822	

*Percentage	of	participants	without	a	current	depressive	episode	

The	ICER	for	treatment	M.I.N.I.	was	27,822,	meaning	that	for	one	additional	participant	without	a	depressive	
episode	 diagnosis	 in	 the	 bCBT	 compared	 to	 TAU	 an	 investment	 of	 on	 average	 €27,822	 is	 needed.	 The	
probability	of	the	bCBT	being	cost-effective	compared	to	TAU	was	0.04	at	a	ceiling	ratio	of	0	€/participant	
extra	without	a	diagnosis,	and	0.15	at	a	ceiling	ratio	of	10,000	€/	participant	extra	without	a	diagnosis.	

We	expect	that	these	estimations	can	slightly	change	in	terms	of	amplitude	when	using	the	final	dataset	of	
31	December	2017	(i.e.	smaller	confidence	intervals),	but	not	for	the	direction	of	the	results;	i.e.	overall	bCBT	
will	remains	more	effective	but	not	less	expensive	than	TAU.	It	is,	however,	possible	that	the	mean	difference	
in	total	societal	costs	will	not	remain	statistically	significant.	In	sum,	we	could	not	confirm	our	hypothesis	that	
bCBT	would	be	less	expensive	than	TAU.	

Primary	and	specialised	sensitivity	analyses	
The	results	from	the	sensitivity	analyses	for	primary	care	and	specialized	care	participants	were	in	line	with	
the	 results	 in	 the	main	analyses,	demonstrating	 that	 the	bCBT	was	more	expensive	and	more	effective	 in	
comparison	with	TAU	(Table	4).	Moreover,	the	mean	difference	in	costs	between	the	bCBT	and	TAU	in	the	
analysis	from	the	healthcare	perspective	is	smaller,	as	compared	to	the	respective	mean	difference	in	costs	
from	the	societal	perspective.	This	is	also	reflected	in	the	CEA	curves	in	figure	8.	Finally,	the	analyses	including	
only	 patients	with	 complete	 data	 (i.e.	 no	 imputation	was	 used)	 showed	 similar	 as	 the	main	 analysis	 (i.e.	
analysis	with	imputed	data).	
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a)	 		b)	 	

c)	 	

Figure	7	a-c.	Cost-effectiveness	acceptability	curves	from	the	societal	perspective	(a)	improvement	in	PHQ-9	score	(b)	response	to	
treatment	and	(c)	QALYs	for	pooled	data	at	6-month	follow-up.		

a)  			b)	 	

c)		 	

Figure	8	a-c.	Cost-effectiveness	acceptability	curves	from	the	healthcare	provider	perspective	(a)	 improvement	in	PHQ-9	score	(b)	
response	to	treatment	and	(c)	QALYs	for	pooled	data	at	6-month	follow-up.	
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Individual	country	level	analyses	
We	present	 here	 in	 brief	 the	 results	 of	 the	 individual	 participating	 countries	 as	well.	 Trial	 sites	were	 not	
powered	on	an	individual	study	level,	meaning	studies	have	been	underpowered	on	an	individual	level	(like	
the	clinical	effectiveness	analyses).	However,	these	explorative	results	highlight	a	number	of	important	issues	
regarding	the	costs	of	bCBT	versus	TAU	in	different	EU	countries.	Results	need	to	be	therefore	interpreted	
with	 caution	 as	well.	 The	 results	 of	 the	 individual	 trial	 sites	 are	presented	 in	 table	 8.	 Please	 see	 also	 the	
evidence	briefs	for	both	the	pooled	and	individual	country	trials.	

The	results	from	the	individual	country-specific	analysis	varied	between	the	countries.	The	direction	of	the	
results	was	similar	in	most	countries	for	improvement	in	PHQ-9	scores	and	response	to	treatment,	with	bCBT	
being	more	effective	than	TAU	but	not	less	expensive.	Results	indicated	that	the	differences	in	costs	between	
bCBT	 and	 TAU	 (from	 a	 societal	 perspective)	 were	 for	 all	 countries,	 except	 France	 and	 Switzerland,	 non-
significantly	different	which	is	not	surprisingly	given	the	small	sample	sizes.	The	France	data	showed	that	bCBT	
was	significantly	more	expensive	and	less	clinically	effective	when	compared	to	TAU.	Switzerland	indicated	
the	opposite,	bCBT	was	more	effective	and	not	more	expensive.	
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Table	8.		

Analysis	 Sample	size	 ΔC	(95%CI)	 ΔE	(95%CI)	 ICER	 	

Outcome	 bCBT;	TAU	 €	 Units	 €/Unit	

Country-specific	analysis	 	 	 	 	

Germany	 86;	87	 	 	 	

Improvement	in	PHQ-9	 	 1,607	(-954;	3.977)	 2.73	(1.23;	4.23)	 589	

Response	 	 1,607	(-954;	3.977)	 0.29	(0.15;	0.44)	 5,499	

QALYs	 	 1,607	(-954;	3.977)	 -0.00	(-0.03;	0.03)	 -39,225,363	

Sweden	 73;	74	 	 	 	

Improvement	in	PHQ-9	 	 1,147(-922;	3,228)	 1.44	(-0.51;	3.41)	 791	

Response	 	 1,147(-922;	3,228)	 0.17	(-0.01;	0.35)	 6,666	

QALYs	 	 1,147(-922;	3,228)	 0.01	(-0.02;	0.05)	 88,745	

France	 51;	54	 	 	 	

Improvement	in	PHQ-9	 	 2,853	(245;	5,715)	 -0.80	(3.35;	1.74)	 -3,565	

Response	 	 2,853	(245;	5,715)	 -0.11	(-0,34;	0.12)	 -26,438	

QALYs	 	 2,853	(245;	5,715)	 -0.01	(-0.05;	0.03)	 -214,610	

Spain	 48;	50	 	 	 	

Improvement	in	PHQ-9	 	 1,784	(-369;	4,259)	 0.76	(-1.76;	3.27)	 2,362	

Response	 	 1,784	(-369;	4,259)	 0.08	(-0.14;	0.31)	 21,632	

QALYs	 	 1,784	(-369;	4,259)	 0.01	(-0.03;	0.04)	 362,101	

United	Kingdom	 45;	45	 	 	 	

Improvement	in	PHQ-9	 	 827	(-1,098;	3,100)	 0.23	(-2.21;	2.68)		 3,587	

Response	 	 827	(-1,098;	3,100)	 -0.06	(-0.28;	0.16)	 -14,378	

QALYs	 	 827	(-1,098;	3,100)	 0.01	(-0.03;	0.05)	 82,530	

Netherlands	 45;	39	 	 	 	

Improvement	in	PHQ-9	 	 2,285	(-1,553;	6,397)		 2.79	(-0.15;	5.73)	 821	

Response	 	 2,285	(-1,553;	6,397)		 0.27	(0.03;	0.52)	 8,426	

QALYs	 	 2,285	(-1,553;	6,397)		 0.01	(-0.04;	0.07)	 187,782	

Poland	 33;	32	 	 	 	

Improvement	in	PHQ-9	 	 2,543	(-951;	6,826)	 -0.02	(-3.18;	2.78)	 -12,574	

Response	 	 2,543	(-951;	6,826)	 -0.02	(-0.31;	0.26)	 -107,406	

QALYs	 	 2,543	(-951;	6,826)	 -0.00	(-0.05;	0.05)	 -2,030,831	

Switzerland	 26;	24	 	 	 	

Improvement	in	PHQ-9	 	 -1,014	(-6,815;	5,148)	 2.04	(-1.19;	5.27)	 -497	

Response	 	 -1,014	(-6,815;	5,148)	 0.16	(-0.17;	0.48)	 -6,470	

QALYs	 	 -1,014	(-6,815;	5,148)	 0.03	(-0.02;	0.07)	 -40,375	
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Denmark	
As	explained	in	the	aforementioned	text,	Denmark	was	added	on	to	our	study	and	started	the	trial	at	a	later	
point	in	time.	Denmark	has	become	a	formal	but	non-funded	partner	in	the	E-COMPARED	project.	Given	the	
small	sample	size	of	Denmark	at	the	frozen	data	set	of	30	June	2017	(n	=	29),	we	will	not	report	here	on	the	
individual	Danish	outcomes	yet,	we	will	do	so	however	on	the	31	December	dataset.		

France	
The	analysis	for	France	included	105	participants.	The	ICER	for	improvement	in	depressive	symptoms	was	-
3,565,	meaning	that	one	less	point	improvement	more	in	PHQ-9	score	in	the	bCBT	was	on	average	associated	
with	€3,565	higher	costs	as	compared	to	TAU.	The	probability	of	the	bCBT	being	cost-effective	compared	to	
TAU	was	0.04	at	a	ceiling	ratio	of	0	€/point	of	improvement	extra	in	PHQ-9	score,	and	0.15	at	a	ceiling	ratio	
of	5,000	€/point	of	improvement	extra	in	PHQ-9	score.	

The	ICER	for	response	was	-26,438,	meaning	that	one	participant	less	responding	to	treatment	in	the	bCBT	in	
comparison	to	TAU	was	related	on	average	with	€26,438	higher	cost.	The	probability	of	the	bCBT	being	cost-
effective	compared	to	TAU	was	0.04	at	a	ceiling	ratio	of	0	€/responder	extra,	and	0.03	at	a	ceiling	ratio	of	
10,000	€/responder	extra.	

For	QALYs	gained,	the	ICER	was	-214,610,	meaning	that	one	QALY	less	in	the	bCBT	in	comparison	to	TAU	is	
associated	with	€214,610	higher	costs	(Table	8).	The	probability	of	the	bCBT	being	cost-effective	compared	
to	TAU	was	0.04	at	a	ceiling	ratio	of	0	€/QALY,	0.04	at	a	ceiling	ratio	of	24,000	€/QALY	and	again	0.04	at	a	
ceiling	ratio	of	35,000	€/QALY.	

Germany	
The	analysis	for	Germany	included	173	participants.	The	ICER	for	improvement	in	depressive	symptoms	was	
589,	meaning	that	one	point	improvement	extra	in	PHQ-9	score	in	the	bCBT	was	on	average	associated	with	
€589	higher	costs	as	compared	to	TAU.	The	probability	of	the	bCBT	being	cost-effective	compared	to	TAU	was	
0.11	at	a	ceiling	ratio	of	0	€/point	of	improvement	extra	in	PHQ-9	score,	and	0.99	at	a	ceiling	ratio	of	3,000	
€/point	of	improvement	extra	in	PHQ-9	score.	

The	ICER	for	response	was	5,499,	meaning	that	for	one	additional	participant	responding	to	treatment	in	the	
bCBT	in	comparison	to	TAU	an	investment	of	on	average	€5,499	is	needed.	The	probability	of	the	bCBT	being	
cost-effective	compared	to	TAU	was	0.11	at	a	ceiling	ratio	of	0	€/responder	extra,	and	0.79	at	a	ceiling	ratio	
of	10,000	€/responder	extra.	

For	QALYs	gained,	the	ICER	was	-39,225,363,	meaning	that	for	one	less	QALY	in	the	bCBT	in	comparison	to	
TAU	an	additional	cost	of	€39,225,363	is	needed	(Table	8).	The	ICER	is	so	large	because	the	difference	in	QALYs	
between	the	two	groups	is	minimal.	The	probability	of	the	bCBT	being	cost-effective	compared	to	TAU	was	
0.11	at	a	ceiling	ratio	of	0	€/QALY,	0.13	at	a	ceiling	ratio	of	24,000	€/QALY	and	0.14	at	a	ceiling	ratio	of	35,000	
€/QALY.	

Netherlands	
The	analysis	for	Netherlands	included	84	participants.	The	ICER	for	improvement	in	depressive	symptoms	was	
821,	meaning	that	one	point	improvement	extra	in	PHQ-9	score	in	the	bCBT	was	on	average	associated	with	
€821	higher	cost	as	compared	to	TAU.	The	probability	of	the	bCBT	being	cost-effective	compared	to	TAU	was	
0.15	at	a	ceiling	ratio	of	0	€/point	of	improvement	extra	in	PHQ-9	score,	and	0.94	at	a	ceiling	ratio	of	5,000	
€/point	of	improvement	extra	in	PHQ-9	score.	

The	ICER	for	response	was	8,426,	meaning	that	an	additional	participant	responding	to	treatment	in	the	bCBT	
in	comparison	to	TAU	was	associated	on	average	with	€8,426	higher	cost.	The	probability	of	the	bCBT	being	
cost-effective	compared	to	TAU	was	0.15	at	a	ceiling	ratio	of	0	€/responder	extra,	and	0.57	at	a	ceiling	ratio	
of	10,000	€/responder	extra.	

For	QALYs	gained,	the	ICER	was	187,782,	meaning	that	an	additional	QALY	gained	in	the	bCBT	in	comparison	
to	TAU	was	associated	on	average	with	€187,782higher	cost.	(Table	8).	The	probability	of	the	bCBT	being	cost-
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effective	compared	to	TAU	was	0.15	at	a	ceiling	ratio	of	0	€/QALY,	0.21	at	a	ceiling	ratio	of	24,000	€/QALY	and	
0.24	at	a	ceiling	ratio	of	35,000	€/QALY.	

Poland	
The	analysis	for	Poland	included	65	participants.	The	ICER	for	 improvement	in	depressive	symptoms	was	-
12,574,	meaning	that	one	point	improvement	less	in	PHQ-9	score	in	the	bCBT	was	on	average	associated	with	
€12,574	higher	costs	as	compared	to	TAU.	The	probability	of	the	bCBT	being	cost-effective	compared	to	TAU	
was	0.13	at	a	ceiling	ratio	of	0	€/point	of	improvement	extra	in	PHQ-9	score,	and	0.32	at	a	ceiling	ratio	of	
5,000	€/point	of	improvement	extra	in	PHQ-9	score.	

The	ICER	for	response	was	-107,406,	meaning	that	one	participant	less	responding	to	treatment	in	the	bCBT	
in	comparison	to	TAU	was	related	on	average	with	€107,406	higher	cost.	The	probability	of	the	bCBT	being	
cost-effective	compared	to	TAU	was	0.13	at	a	ceiling	ratio	of	0	€/responder	extra,	and	0.16	at	a	ceiling	ratio	
of	10,000	€/responder	extra.	

For	QALYs	gained,	the	ICER	was	-2,030,831,	meaning	that	one	QALY	less	in	the	bCBT	in	comparison	to	TAU	is	
associated	with	€2,030,831	higher	costs	(Table	8).	The	probability	of	the	bCBT	being	cost-effective	compared	
to	TAU	was	0.13	at	a	ceiling	ratio	of	0	€/QALY,	0.14	at	a	ceiling	ratio	of	24,000	€/QALY	and	again	0.15	at	a	
ceiling	ratio	of	35,000	€/QALY.	

Spain	
The	analysis	for	Spain	included	98	participants.	The	ICER	for	improvement	in	depressive	symptoms	was	2,362,	
meaning	that	one	point	improvement	extra	in	PHQ-9	score	in	the	bCBT	was	on	average	associated	with	€2,362	
higher	cost	as	compared	to	TAU.	The	probability	of	the	bCBT	being	cost-effective	compared	to	TAU	was	0.09	
at	a	ceiling	ratio	of	0	€/point	of	improvement	extra	in	PHQ-9	score,	and	0.62	at	a	ceiling	ratio	of	5,000	€/point	
of	improvement	extra	in	PHQ-9	score.	

The	 ICER	 for	 response	was	21,632,	meaning	that	an	additional	participant	 responding	to	 treatment	 in	 the	
bCBT	in	comparison	to	TAU	was	associated	on	average	with	€21,632	higher	cost.	The	probability	of	the	bCBT	
being	cost-effective	compared	to	TAU	was	0.09	at	a	ceiling	ratio	of	0	€/responder	extra,	and	0.30	at	a	ceiling	
ratio	of	10,000	€/responder	extra.	

For	QALYs	gained,	the	ICER	was	362,101,	meaning	that	an	additional	QALY	gained	in	the	bCBT	in	comparison	
to	TAU	was	associated	on	average	with	€362,101	higher	cost.	(Table	8).	The	probability	of	the	bCBT	being	
cost-effective	compared	to	TAU	was	0.09	at	a	ceiling	ratio	of	0	€/QALY,	0.10	at	a	ceiling	ratio	of	24,000	€/QALY	
and	again	0.13	at	a	ceiling	ratio	of	35,000	€/QALY.	

Sweden	
The	analysis	for	Sweden	included	147	participants.	The	ICER	for	improvement	in	depressive	symptoms	was	
791,	meaning	that	one	point	improvement	extra	in	PHQ-9	score	in	the	bCBT	was	on	average	associated	with	
€791	higher	cost	as	compared	to	TAU.	The	probability	of	the	bCBT	being	cost-effective	compared	to	TAU	was	
0.19	at	a	ceiling	ratio	of	0	€/point	of	improvement	extra	in	PHQ-9	score,	and	0.89	at	a	ceiling	ratio	of	5,000	
€/point	of	improvement	extra	in	PHQ-9	score.	

The	ICER	for	response	was	6,666,	meaning	that	an	additional	participant	responding	to	treatment	in	the	bCBT	
in	comparison	to	TAU	was	associated	on	average	with	€6,666	higher	cost.	The	probability	of	the	bCBT	being	
cost-effective	compared	to	TAU	was	0.19	at	a	ceiling	ratio	of	0	€/responder	extra,	and	0.64	at	a	ceiling	ratio	
of	10,000	€/responder	extra.	

For	QALYs	gained,	the	ICER	was	88,745,	meaning	that	an	additional	QALY	gained	in	the	bCBT	in	comparison	
to	TAU	was	associated	on	average	with	€88,745	higher	cost.	(Table	8).	The	probability	of	the	bCBT	being	cost-
effective	compared	to	TAU	was	0.19	at	a	ceiling	ratio	of	0	€/QALY,	0.27	at	a	ceiling	ratio	of	24,000	€/QALY	and	
0.32	at	a	ceiling	ratio	of	35,000	€/QALY.	
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United	Kingdom	
The	 analysis	 for	 the	 United	 Kingdom	 included	 90	 participants.	 he	 ICER	 for	 improvement	 in	 depressive	
symptoms	was	3,587,	meaning	that	one	point	improvement	more	in	PHQ-9	score	in	the	bCBT	was	on	average	
associated	with	€3,587	higher	costs	as	compared	to	TAU.	The	probability	of	 the	bCBT	being	cost-effective	
compared	to	TAU	was	0.27	at	a	ceiling	ratio	of	0	€/point	of	improvement	extra	in	PHQ-9	score,	and	0.52	at	a	
ceiling	ratio	of	5,000	€/point	of	improvement	extra	in	PHQ-9	score.	

The	ICER	for	response	was	-14,378,	meaning	that	one	participant	less	responding	to	treatment	in	the	bCBT	in	
comparison	to	TAU	was	related	on	average	with	€14,378	higher	cost.	The	probability	of	the	bCBT	being	cost-
effective	compared	to	TAU	was	0.26	at	a	ceiling	ratio	of	0	€/responder	extra,	and	0.22	at	a	ceiling	ratio	of	
10,000	€/responder	extra.	

For	QALYs	gained,	the	ICER	was	82,530,	meaning	that	one	QALY	more	in	the	bCBT	in	comparison	to	TAU	is	
associated	with	€82,530	higher	costs	(Table	8).	The	probability	of	the	bCBT	being	cost-effective	compared	to	
TAU	was	0.27	at	a	ceiling	ratio	of	0	€/QALY,	0.35	at	a	ceiling	ratio	of	24,000	€/QALY	and	0.39	at	a	ceiling	ratio	
of	35,000	€/QALY.	

Switzerland	
The	analysis	for	Switzerland	included	50	participants.	The	ICER	for	improvement	in	depressive	symptoms	was	
-497,	meaning	that	one	point	improvement	extra	in	PHQ-9	score	in	the	bCBT	was	on	average	associated	with	
€497	lower	cost	as	compared	to	TAU.	The	probability	of	the	bCBT	being	cost-effective	compared	to	TAU	was	
0.63	at	a	ceiling	ratio	of	0	€/point	of	improvement	extra	in	PHQ-9	score,	and	0.88	at	a	ceiling	ratio	of	5,000	
€/point	of	improvement	extra	in	PHQ-9	score.	

The	ICER	for	response	was	-6,470,	meaning	that	an	additional	participant	responding	to	treatment	in	the	bCBT	
in	comparison	to	TAU	was	associated	on	average	with	€6,470	lower	cost.	The	probability	of	the	bCBT	being	
cost-effective	compared	to	TAU	was	0.63	at	a	ceiling	ratio	of	0	€/responder	extra,	and	0.78	at	a	ceiling	ratio	
of	10,000	€/responder	extra.	

For	QALYs	gained,	the	ICER	was	-40,375,	meaning	that	an	additional	QALY	gained	in	the	bCBT	in	comparison	
to	TAU	was	associated	on	average	with	€40,375	lower	cost.	(Table	8).	The	probability	of	the	bCBT	being	cost-
effective	compared	to	TAU	was	0.63	at	a	ceiling	ratio	of	0	€/QALY,	0.70	at	a	ceiling	ratio	of	24,000	€/QALY	and	
0.73	at	a	ceiling	ratio	of	35,000	€/QALY.	

Conclusions	
The	results	of	the	pooled	analysis	showed	that	the	bCBT	was	more	effective	in	reducing	depressive	symptoms	
as	compared	to	TAU.	The	difference	in	QALYs	gained	between	the	two	groups	was	not	significant.	Previous	
studies	 indicated	 that	EQ-5D,	which	we	used	 to	calculate	QALYs,	 is	not	 sensitive	enough	 to	 identify	small	
changes	 in	quality	of	 life	 [9].	Therefore,	 this	may	be	an	explanation	of	our	 finding.	The	bCBT	was	not	 less	
expensive	in	comparison	to	TAU,	and	the	mean	difference	total	societal	cost	was	statistically	significant.	We	
expect	that	our	estimations	will	change	after	 including	more	data	from	different	countries	and	12-months	
follow-up	data	(i.e.	smaller	confidence	intervals)	but	we	do	not	expect	that	the	direction	of	the	results	will	
change	(i.e.	overall	bCBT	will	possibly	remain	more	expensive	and	more	effective).	 It	 is,	however,	possible	
that	the	mean	difference	in	total	societal	costs	will	not	remain	statistically	significant.	

The	results	from	the	country-specific	analysis	varied	considerably	between	the	countries.	The	direction	of	the	
results	 was	 however,	 similar	 in	 most	 countries,	 with	 bCBT	 being	 more	 effective	 than	 TAU	 but	 not	 less	
expensive.	However,	there	are	differences	in	the	direction	of	the	results	for	some	countries,	mainly	in	those	
with	smaller	sample	size.	For	instance,	in	Switzerland,	bCBT	was	less	expensive	and	more	effective	than	TAU.	
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Economic	modelling	–	cost-effectiveness	of	bCBT	on	the	long-term	
The	 aim	of	 the	 economic	modelling	 (WP3)	was	 to	 develop	 a	 generic	 set	 of	models	 to	 estimate	 the	 cost-
effectiveness	of	internet-based	‘blended’	cognitive	behavioural	treatment	(bCBT)	compared	to	treatment	as	
usual	(TAU)	for	adult	depression	over	a	5-year	time	horizon.	Two	models	were	developed	within	this	WP	(a	
Markov	model	(MM)	and	a	Discrete	Event	Simulation	model	(DES))	which	will	be	published	in	open-access	
journals	 (and	available	 through	 the	e-compared	website)	and	 freely	available	 in	2018	 for	 researchers	and	
experts	who	are	 interested	to	perform	cost-effectiveness	analysis	 in	different	countries	or	settings	on	the	
longer	term.	Both	models	examined	the	same	research	question	(i.e.	‘Is	bCBT	cost-effective	compared	to	TAU	
for	depression	at	five	years?’).	The	basic	difference	is	that	MM	simulates	a	cohort	of	patients	using	fixed	time	
cycles,	whereas	the	DES	simulates	each	patient	individually	and	a	continuous	time-scale.	

The	cost-effectiveness	estimates	that	are	presented	here	are	based	on	the	data-set	of	December	31st	2016	
for	both	the	MM	and	the	DES	model.	712	participants	were	included	in	the	MM	analyses	using	all	baseline	
data,	 and	 412	 participants	 in	 the	DES	 analyses	 using	 only	 those	 patients	 that	 should	 have	 finished	 the	 6	
months	follow-up	data	on	December	31,	2017.	For	the	DES	modelling,	missing	data	were	imputed.	For	MM	
no	data	imputation	techniques	were	applied.	We	refer	as	well	to	the	published	papers	(see	e.g.	Kolovos	et	al.	
2017)	for	a	detailed	description	of	the	methods	applied.	

For	the	Markov	Modelling,	two	clinical	effectiveness	outcomes	(i.e.	depression-free	days	and	QALYS)	were	
analysed,	 including	various	sensitivity	analyses	 (e.g.	 stratification	between	primary	and	specialized	mental	
healthcare),	and	analyses	from	different	perspectives	(e.g.	societal	and	healthcare).	The	DES	performed	an	
analysis	from	the	societal	perspective	using	QALYs	as	an	outcome	of	clinical	effectiveness.	All	analyses	will	be	
repeated	 for	 both	models	 on	 the	 31	December	 2017	 dataset.	 Therefore,	 current	 conclusions	 need	 to	 be	
treated	with	caution.	

Markov	Modelling	-	overall	results		
From	the	societal	perspective,	with	 treatment	available	 in	both	primary	and	specialized	care	settings,	 the	
scenario	with	treated	patients	only	(scenario	1)	estimated	that	bCBT	to	be	less	effective	(-0.2	QALY	and	-201	
DFD)	but	also	less	costly	than	TAU	(€-3,412)	at	5	years.	The	ICERs	were	€16,941	per	QALY	and	€17	per	DFD	
(depression	free	days).		In	scenario	2	that	included	a	previously	untreated	population,	bCBT	was	found	to	be	
slightly	less	effective	(-0.05	QALY	and	-32	DFD)	but	also	less	costly	than	TAU	at	5	years	(€-2,450).	The	ICERs	
were	€45,528	per	QALY	and	€77	per	DFD.	In	comparison	with	the	models	in	scenario	1,	bCBT	was	associated	
with	fewer	lost	QALYs	(close	to	zero)	on	average	and	was	less	costly	than	TAU	(vs.	more	in	scenario	1).	

Cost-effectiveness	acceptability	curves	(CEAC)	estimated	the	probability	that	bCBT	would	be	considered	cost-
effective	in	comparison	with	TAU	depending	on	the	decision	makers’	willingness	to	pay	for	a	QALY	and	a	DFD	
gained,	respectively.	In	scenario	1,	including	patients	treated	in	a	primary	or	specialized	care	setting,	the	CEAC	
for	QALYs	showed	that	the	probability	that	bCBT	is	cost-effective	was	never	above	2%	regardless	of	the	cost	
perspective,	even	when	the	willingness	 to	pay	 for	an	extra	QALY	was	very	high.	 In	scenario	2,	 including	a	
previously	untreated	population,	the	CEAC	found	that	the	probability	that	bCBT	is	cost-effective	as	compared	
to	TAU	was	between	30%	and	40%	when	DFD	were	considered	and	between	8%	and	18%	when	QALYs	were	
considered,	depending	on	the	payer	perspective.	

Discrete	Events	Simulations	(DES)	-	overall	results	
The	results	 from	DES	model	estimated	 that	 the	difference	 in	QALYs	 (bCBT	 -	TAU)	 is	0.07	 (95%	confidence	
interval	-2.23,	2.59)	and	the	difference	in	costs	is	€7,678	(95%	confidence	interval	-€192,290,	€212,482).	bCBT	
was	thus	0.07	QALYs	more	effective	on	average	in	terms	of	QALYs	gained	(95%	confidence	interval	-2.23,	2.59)	
and	€7,678	more	expensive	on	average	(95%	confidence	interval	-€192,290,	€212,482).	However,	these	mean	
differences	were	not	statistically	significant.	Also	note	the	95%	confidence	interval	include	upper	and	lower	
values	for	QALYs	where	bCBT	was	as	high	as	2.59	QALYs	more	effective	and	as	low	as	2.23	QALYs	less	effective	
than	TAU.		Also,	the	95%	confidence	interval	include	upper	and	lower	values	for	costs	where	bCBT	was	as	high	
as	€212,482	more	costly	and	as	low	as	-€192,290	less	costly	than	TAU.	These	are	very	large	95%	confidence	
intervals.	 The	 cost-effectiveness	 acceptability	 curve	 shows	 a	 50%	 probability	 that	 bCBT	 is	 cost-effective	
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compared	to	TAU	for	willingness	to	pay	values	between	0	to	50,000	€/QALY.	The	interpretation	of	the	cost-
effectiveness	 acceptability	 curve	 value	 of	 50%	 suggests	 that	 there	 is	 an	 equally	 likely	 chance	 that	 either	
intervention	is	cost-effective	at	each	value	for	the	willingness	to	pay.	Thus,	there	are	no	significant	differences	
in	QALYs	or	societal	costs	between	bCBT	and	TAU,	and	bCBT	cannot	be	considered	cost-effective	as	compared	
to	TAU.	However,	results	should	be	interpreted	with	caution	given	the	high	uncertainty	shown	by	the	wide	
confidence	intervals	and	the	fact	that	only	interim	results	are	included	in	the	model	now.	

Results	from	the	MM	and	DES	models	in	terms	of	cost-effectiveness	show	thus	not	to	be	concordant,	however	
the	observed	differences	appear	rather	small.	The	results	of	the	two	models	have	in	common	that	the	cost-
effectiveness	of	bCBT	over	TAU	from	a	societal	perspective	on	the	longer	term	could	not	be	confirmed.	They	
differ	in	terms	of	estimating	the	clinical	effectiveness	of	bCBT	over	TAU.	In	the	MM	model	bCBT	appeared	to	
be	 slightly	 less	 effective	while	 in	 the	DES	model	 bCBT	 appeared	 to	be	more	effective.	 Currently,	 it	 is	 not	
possible	to	make	definite	conclusions	about	the	appropriateness	of	either	models	for	 long-term	economic	
modelling	for	bCBT	versus	TAU	as	different	subsets	of	the	available	data	were	used	by	the	two	approaches.	
The	final	analysis	on	the	set	of	December	2017	will	enable	interpretation	of	the	results	with	more	certainty	
and	to	compare	the	results	of	the	two	models	in	a	more	robust	manner.	

Budget	impact	analysis	using	Markov	modelling	
A	dynamic	budget	impact	analysis	model	was	built	within	the	Markov	model	to	evaluate	the	potential	budget	
impact	of	including	bCBT	in	the	treatment	mix	(i.e.	in	addition	to	TAU)	of	major	depressive	disorders	in	a	given	
country.	Two	scenarios	are	therefore	evaluated	and	compared:	

- one	where	only	TAU	is	available	to	the	depressed	population,	and	they	either	use	it	or	not	(there	are	both	
treated	and	untreated	patients),	

- one	where	both	TAU	and	bCBT	are	available	to	the	depressed	population,	and	they	either	use	it	or	not	
(there	are	both	treated	and	untreated	patients).	

Costs	 and	 health	 benefits	 (DFDs	 and	 QALYs)	 over	 a	 five-year	 period	 were	 reported	 annually	 based	 on	 a	
hypothetical	mix	of	TAU	and	bCBT.		

In	the	first	scenario	(scenario	1),	treatment	mix	was	100%	TAU	and	0%	bCBT	from	Year	1	to	5.	In	the	second	
scenario	in	which	both	TAU	and	bCBT	were	available,	a	10%	uptake	of	bCBT	at	Year	1	was	assumed,	followed	
by	a	5%	increase	each	year.	

The	budget	 impact	was	presented	using	the	NHI	perspective	since	they	are	the	most	 likely	payer	of	bCBT.	
Thus,	NHI	will	decide	whether	to	reimburse	bCBT;	this	decision	will	be	in	part	based	on	the	impact	of	providing	
bCBT	on	its	budget.	In	addition,	in	the	majority	of	participating	countries	there	are	very	few	out-of-pocket	
expenses	for	patients,	making	the	impact	on	the	NHI	budget	the	largest.	The	budget	impact	analysis	was	also	
carried	out	from	the	other	two	perspectives	(all	payers	and	societal	perspective),	but	results	not	presented	
here.	As	for	the	cost-effectiveness	analysis,	the	base	case	scenario	(scenario	1)	included	three	situations:	one	
in	which	bCBT	is	available	only	in	primary	care,	one	in	which	bCBT	is	available	only	in	specialized	mental	health	
care,	and	one	in	which	the	bCBT	is	available	in	both	primary	and	specialized	mental	health	care.		

The	budget	impact	for	the	Netherlands	was	presented	so	that	results	from	the	cost-effectiveness	analysis	and	
the	budget	impact	analysis	can	be	interpreted	together.	The	same	deterministic	sensitivity	analyses	as	in	the	
cost-effectiveness	analysis	(see	Task	3.3	to	3.6)	were	carried	out	for	the	budget	impact	analysis.	

Preliminary	 findings:	When	 bCBT	was	 introduced	 in	 primary	 care	 only	 or	 in	 specialized	 care	 only,	 it	 was	
associated	with	lower	costs	for	the	NHI	the	first	year	(€4,093,885	and	€28,308,102,	respectively),	but	with	
higher	costs	in	the	following	years.	In	addition,	it	was	associated	with	fewer	QALYs	gained	in	the	population	
each	year	and	fewer	DFDs	gained.		

When	bCBT	was	introduced	in	both	primary	and	specialized	care,	it	was	associated	with	cost	savings	for	the	
NHI	of	over	€20	million	the	first	year.	However,	the	following	years	it	was	associated	with	a	higher	cost	of	
between	€48	million	and	€121	million	each	year	as	more	and	more	patients	were	treated	with	bCBT,	including	
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people	that	had	previously	been	untreated.	In	addition,	it	was	associated	with	fewer	QALYs	gained	each	year,	
although	it	was	barely	visible	when	looking	at	the	per-person-per-month	losses	(close	to	0).	The	same	was	
observed	with	DFD	(between	half	and	three-quarter	of	a	DFD	lost	each	month	per	person	after	the	first	year).	

Deterministic	sensitivity	analyses	found	that	the	number	of	untreated	patients	in	the	depressed	population	
of	the	country	had	a	huge	impact	on	the	overall	budget	impact	of	bCBT.	

Conclusions	
The	Markov	and	DES	models	developed	in	the	E-COMPARED	project	are	universally	applicable	(i.e.	generic)	
models	 for	 assessing	 the	 cost-effectiveness	 of	 bCBT	 in	 comparison	 with	 TAU	 including	 for	 countries	 not	
participating	in	E-COMPARED.	A	decision-maker	from	a	non-participating	country	may	use	the	generic	models	
to	assess	the	cost-effectiveness	of	bCBT	in	his	or	her	own	country	by	adjusting	a	wide	range	of	parameters	to	
reflect	their	situation	as	closely	as	possible	(e.g.	repartition	of	patients	by	severity	levels,	type	of	care	setting	
in	which	bCBT	will	be	introduced,	cost	perspective	required	to	make	the	decision,	unit	costs,	etc.).	To	achieve	
stable	assessments,	the	models	will	be	populated	with	the	December	2017	trial	data-set	in	step	3	of	the	three-
stepped	analysis.	

Predictive	Modelling	–	who	benefits	most?	
In	WP4	machine	learning	techniques	were	applied	to	predict	on	an	individual	patient	level	whether	bCBT	or	
TAU	would	 lead	 to	 the	 best	 treatment	 outcome.	 For	 these	 analyses,	WP2	 trial	 data	 including	 Ecological	
Momentary	 Assessments	 were	 used	 from	 the	 various	 data	 sets.	 The	 modelling	 showed	 that	 baseline	
measures	and	early	treatment	response	can	be	used	to	predict	the	mood	of	individual	patients	and	treatment	
outcome	with	a	fair	level	of	certainty	(area	under	the	ROC	curve	(AUC)	CI	of	0.7016	–	0.7769).	Prediction	of	
short-term	changes	of	depressive	symptoms	proved	however,	to	be	still	difficult	and	adding	the	EMA	data	
into	the	model	did,	unexpectedly,	not	improve	prediction	accuracy.	These	explorative	results	justify	further	
research	 into	 the	 application	 of	 machine	 learning	 techniques	 for	 predictive	 modelling	 activities,	 thereby	
contributing	 to	 a	 personalized	mental	 health	 service	 strategy.	We	 assume	 to	 achieve	 a	 higher	 prediction	
accuracy	when	we	are	able	to	include	more	data	into	our	models.	We	refer	for	a	more	detailed	account	of	
the	innovative	predictive	modelling	strategies	and	results	to	the	to	the	papers	that	have	yet	been	published	
in	international	peer	reviewed	journals	(see	section	on	scientific	output).			

Business	case	modelling	
A	Business	Case	Modelling	 tool	 (BCMT)	was	developed	enabling	 service	delivery	organisations	and	health	
system	planners	to	build	personalized	and	contextualized	business	cases	for	bCBT	and	TAU	interventions	on	
different	 levels	 of	 service	 delivery.	 The	 tool	 enables	 evaluation	 of	 service	 cost	 delivery,	margins,	market-
shares,	and	return-on-investments.	This	BCMT	is	open	source	and	accessible	for	all	those	who	are	interested	
through	the	E-COMAPRED	Consortium	and	reported	on	in	Deliverable	D5.7.	

In	sum	
The	first	overall	results	of	the	E-COMPARED	project	show	that:	

- bCBT	for	adult	depression	in	routine	mental	care	is	feasible,	acceptable	and	implementable	among	a	wide	
variety	 of	 EU	 countries	 with	 different	 levels	 of	 digital	 mental	 health	 experience,	 ranging	 from	
‘frontrunners’	 (NL,	 SWE,	 UK),	 to	 ‘runners’	 (Germany,	 Denmark),	 ‘joggers’	 (Switzerland)	 and	 ‘strollers’	
(Spain,	Poland	and	France).	Sharing	eMH	knowledge	and	digital	 interventions	among	EU	countries	can	
speed	up	the	knowledge	and	digital	services	required	for	improving	depression	treatment	in	routine	care.	

- Blended	CBT	has	a	high	change	of	being	significantly	superior	to	Treatment-as-Usual	at	month	3	and	6,	
and	 non-inferior	 at	month	 12	 based	 on	 pooled	 data	 analyses.	 bCBT	may	 lead	 to	 a	 significant	 higher	
decrease	in	MDD	diagnoses	compared	to	TAU	12	months	after	baseline.	

- Specific	health	care	contexts	show	variance	in	clinical	and	cost-effectiveness	outcomes.	
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- From	a	 societal	perspective	and	at	 the	 short	 term	 (12	months),	blended	CBT	 seems	 to	 lead	 to	better	
clinical	 outcomes	 compared	 to	 TAU	 but	 at	 higher	 costs.	 From	 a	 healthcare	 providers’	 perspective	
differences	in	costs	are	non-significant.		

- The	estimations	for	the	5-year	time	horizon	are	yet	inconclusive.	The	Markov	models	estimate	a	higher	
chance	of	bCBT	to	be	more	expensive	and	in	some	case	less	effective,	depending	on	the	scenario	taken	
into	account.	The	DES	have	a	more	consistent	estimation	in	line	with	the	12	months	CEA	results	(better	
clinical	outcomes	for	bCBT	but	at	higher	costs).		

- It	seems	promising	(fairly/feasible)	to	predict	treatment	outcomes	for	individual	patients	by	explorative	
modelling	on	baseline	assessments	and	making	use	of	machine	learning	techniques.	It	should	be	noted	
that	this	type	of	personalized	modelling	approach	is	still	in	it’s	infancy.	

- European	and	national/regional	stakeholders	opt	for	increasing	the	use	of	eMH	in	routine	mental	health	
care	practice	for	all	mental	disorders.	

- Patients	are	as	satisfied	with	blended	CBT	as	with	Treatment-as-Usual	and	3	out	of	4	rate	the	usability	of	
the	digital	treatment	platforms	applied	in	the	E-COMPARED	project	as	(very)	good.	

- Collaboration	and	sharing	bCBT	treatment	and	technical	solutions	across	European	settings	and	countries	
is	possible	and	can	accelerate	development	and	uptake	of	eMH	in	routine	practice.	

Recommendations	
Based	on	a	pooled	analysis	of	9	EU	countries	bCBT	has	been	estimated	at	being	superior	to	TAU	at	3	and	6	
months	follow	up	and	at	least	non-inferior	at	12	months	follow	up.	It	is	estimated	however	that	bCBT	was	not	
less	expensive	than	TAU	at	6	and	12	months	when	assessed	from	a	societal	perspective	(not	surprisingly	with	
production	 losses	as	the	highest	cost-driver	as	depression	has	a	known	substantial	 impact	on	productivity	
losses).	From	a	health	care	providers	perspective	(one	year	perspective)	 the	differences	 in	costs	were	not	
significant	different	between	bCBT	and	TAU.	bCBT	did	thus	perform	clinically	better	than	we	hypothesized	
but	against	higher	costs	from	a	societal	perspective	and	non-significant	difference	in	cost	from	a	health	care	
providers	perspective.	Based	on	these	results	and	the	feedback	of	stakeholders	that	were	consulted	during	
the	 total	 duration	 of	 the	 E-COMPARED	 project,	 the	 consortium	 (that	 included	 a	 patient	 representative	
organisation	as	project	partner	(GAMIAN)	formulated	the	following	main	recommendations:	

- Increase	the	active	 involvement	of	 ‘patients’	 in	all	 stages	of	eMental-health	 innovation	for	depression	
treatment,	including	developmental,	research	and	implementation	activities.	Patients	stress	their	needs	
for	 access	 to	 evidence-based	 digital	 mental	 health	 but	 also	 emphasize	 the	 need	 for	 an	 increase	 of	
awareness	and	access	to	digital	interventions	for	depression	in	routine	care	for	both	patients	and	health	
professionals.		

- Treatment	protocols	for	depression	using	bCBT	could	be	further	optimised	in	relation	to	the	setting	in	
which	they	are	used,	e.g.	primary	versus	specialised	mental	health	care	services	and	in	relation	to	the	
dose	of	treatment	and	the	health	service	context	in	which	they	are	most	successfully	applied.	These	differ	
between	 EU	 countries	 based	 on	 the	 characteristics	 of	 their	 health	 care	 system	 including	 the	 health	
reimbursement	setting	and	the	needs	of	patients	and	service	providers.		

- Trans-diagnostic	bCBT	treatment	protocols	for	e.g.	depression	and	anxiety	could	be	explored	and	tested	
given	 the	 high	 comorbidity	 between	 depression	 and	 anxiety	 in	 routine	 care	 populations.	 In	 addition,	
translate	the	bCBT	for	depression	Comparative	Effectiveness	Research	results	to	other	mental	disorders.	

- The	E-COMPARED	trials	indicated	that	bCBT	is	acceptable	and	valued	as	good	as	TAU	(and	in	some	cases	
even	better),	bCBT	could	therefore	function	as	an	additional	treatment	option	in	routine	care.	Compared	
to	efficacy	trials,	the	sample	of	E-COMPARED	trials	reflected	a	higher	degree	of	lower	educated	persons,	
however	 persons	 with	 a	 lower	 educational	 background,	 male	 patients	 and	 migrant	 patients	 are	 still	
underrepresented.	Future	trials	should	specifically	focus	on	these	target	groups.	

- Increase	awareness	about	depression	and	potential	use	of	eMH	in	general	and	bCBT	specifically	amongst	
employers	and	employees	for	both	treatment	and	prevention	purposes	as	the	highest	cost-driver	from	a	
societal	perspective	are	costs	due	to	productivity	losses.	

- Foster	national	and	EU	policy	development	and	collaboration	regarding	the	integration	of	eMH	in	general	
and	bCBT	specifically	in	professional	guidelines,	professional	training	and	education	curricula.		



Grant	Agreement	No:	603098-2	 E-COMPARED	

Final	Report	 Page	27	of	27	

- Foster	a	programmatic	approach	to	the	improvement	of	the	prevention	and	treatment	of	depression	by	
means	of	digital	mental	health	(eMH)	by	roadmapping	individual	H2020	project	to	strengthening	the	win-
win	of	individual	projects	and	the	implementation	of	their	results	after	the	projects	have	been	finished.	
Embed	these	projects	in	action	plans	of	EU	initiatives	such	as	ROAMER	and	the	Joint	Action	for	Mental	
Health	and	Wellbeing.	

- Support	future	research	within	the	domain	of	personalized	psychotherapy	for	depression	by	means	of	
modeling	studies	using	sophisticated	machine	learning	techniques.	

Dissemination	and	scientific	outputs	
Already	 in	 the	 course	 of	 the	 project	 the	 E-COMPARED	 consortium	 published	 14	 scientific	 articles	 in	
international	peer-reviewed	scientific	journals	including	JAMA;	TRIALS;	JMIR,	Qual	Life	Res.;	J	Affect	Disord.	
and	Internet	Interventions.	Four	papers	are	submitted	and	under	peer-review.	E-COMPARED	was	presented	
in	more	 than	 14	 high	 profile	 oral	 presentations,	 8	 posters,	 a	 round	 table	 discussion,	 and	 a	 workshop	 at	
international	high-impact	conferences	including	ISRII	(2016,	2017),	the	European	Health	Forum	Gastein,	the	
European	Psychiatry	Association	Conference	and	the	WPA	World	Congress	of	Psychiatry.	The	project	obtained	
substantial	attention	as	it	is	gobally	the	first	bCBT	trial	for	depression	in	routine	care	(including	the	largest	
sample).	 Furthermore,	 partners	 in	 the	 E-COMPARED	 project	 engaged	 in	 over	 60	 regional	 and	 national	
dissemination	 activities	 for	 different	 target	 groups	 ranging	 from	 patient	 organisations	 to	 professional	
therapist	 associations	 and	 relevant	 networks	 (e.g.	 foundation	 FondaMental,	 France)	 and	 health	 insurers	
representatives	 (e.g.	 the	Netherlands	 Inovation	Foundation	of	Health	 Insurers.	The	work	already	 received	
recognition	of	the	field	as	it	won	the	prestigious	Erlanger	Medizinpreis	2017	in	Germany.	Furthermore,	close	
collaboration	and	strengthening	of	combined	activities	has	been	established	with	other	related	projects	such	
as	the	MasterMind	project	(CIP-ICT-PSP),	iCARE	(H2020-SC1),	eMEN	(EU	INTEREGG-NW),	and	ImpleMentAll	
(H2020-SC1),	by	which	the	E-COMPARED	results	directly	are	applied	and	implemented	in	routine	care.	With	
these	 projects,	 a	 portfolio	 of	 research	 and	 innovation	 has	 been	 established	 in	 advancing	 science	 and	
improving	mental	health	care.	All	this	information	and	more	is	accessible	and	frequently	updated	through	the	
E-COMPARED	website	(www.e-compared.eu)	and	other	social	media	channels.	

	

	


